A numerical study has been carried out to investigate the influence of large-scale thermal effects and strong local-scale temperature gradients near the ground on the circulation inside a street canyon. The results show that the dynamical forcing dominates the circulation inside a street canyon. But this forcing is influenced by the large-scale thermal stability. Thus, atmospheric stability indirectly controls the street canyon circulation. Small temperature gradients inside the street-canyon are neutralised by the external dynamical forcing. Strong temperature gradients inside the street-canyon show an impact on the street canyon circulation. While stable stratification reduces the circulation for the building configuration investigated, convective stratification seems to intensify it.
Introduction
Air pollution resulting from emissions from cars decreases the quality of life in cities. The concentrations can differ considerably within a city, since emissions and wind field are very heterogeneous. Thus, the distribution of pollutants shows strong spatial and temporal fluctuations. Therefore, a better understanding of the wind field in the cities is very important. It is influenced by dynamical and thermal forcing.
The main influence on the wind field within the urban canopy layer is dynamical; the circulation inside a street canyon is driven by the flow above the canopy layer. These dynamical effects on the street canyon circulation have extensively been studied with windtunnel experiments (LEITL and SCHATZMANN, 1999) and in numerical models (e.g. ASSIMAKOPOULOS et al., 2003 , EHRHARD et al., 2000 RIES and EICHHORN, 2001 ). These studies, however, are restricted to neutral atmospheric stratifications. Only very few studies include thermal effects, which may also influence flow fields within the urban canopy layer. This is mainly the case for low wind conditions. For example, solar radi- * Corresponding author: Sylvia Bohnenstengel, Meteorologisches Institut, Universität Hamburg, Bundesstr. 55, 20146 Hamburg, Germany, e-mail: bohnenstengel@dkrz.de ation heats the ground and building walls, which might change the thermal state of the boundary layer. Consequently, the local thermal stability varies and may affect the wind field inside a street canyon. The solar radiation and nocturnal cooling affect the temperature field on two different scales: a) a mesoscale vertical temperature gradient is induced, which is very pronounced close to the ground, b) shading and exposure to sun or wind result in local-scale large vertical and horizontal temperature gradients, which are most pronounced close to the building walls and the ground.
The strong local-scale temperature gradients have scarcely been investigated in field measurements, windtunnel and numerical studies. The few studies lead to controversial results. Field measurements show a local influence of the temperature gradient on the wind field. The effect is restricted to the regimes that are close to the surfaces (VACHON et al., 1999) . NAKAMURA and OKE (1988) measured strong local temperature differences of up to 14 K between the ground and a height of 0.5 m. These local temperature differences were not found above the street canyon, where the temperature differences towards the air inside the street canyon remained below 1 K. The observed thermal stratification inside the street canyon was slightly unstable or nearly 
